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(54) MANUFACTURE OF DOUBLE-SIDED SELF-ADHESIVE SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of a doubie-sided self- 
adhesive sheet capable of continuously conducting coating of a second self-adhesive layer and 
peeling of a second release paper on the same line, not reducing its productibity, and having a 
smooth self-adhesive agent layer by conducting a rapid curing reaction of the self-adhesive 
agent, 

SOLUTION: The manufacturing method of a double-sided self-adhesive sheet comprises 
providing an acrylic adhesive consisting of an acrylic copolymer of 100 pts.wt. and an aziridine 
crosslinking agent of 0.1-20 pts.wt. the acrylic copolymer comprising copolymerizing a mixture 
of 80-99 wt.% of aikyi (meth) acryiate wherein an alkyl group of 4-12C with 1-20 wt.% of a vinyl 
monomer containing a carboxyl group, and having a weight average molecular weight of 
800,000-2,000,000, coating and drying the acrylic adhesive on a release treated face of a 
second release paper that at least a face is release treated, thereafter, further heating and 
curing at above 100 ; "C for one min or longer to laminate a formed second self-adhesive layer, 
and laminating the second self-adhesive layer on another face of a primary raw fabric base 
material followed by peeling of the second release paper. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.in the drawings, any words are not translated. 



CLAIMS 



[Clatm(s)] 

[Claim 1}lt is a manufacturing method of a double-sided pressure sensitive adhesive sheet in 
which an adhesive layer is laminated by both sides of a substrate, and a release paper is 
laminated by one field of the above-mentioned adhesive layers, After laminating the 1st 
adhesive layer and the 1 st release paper on the whole surface of a substrate at this order and 
creating a primary original fabric, . Come to carry out copolymerization of the acrylic monomer 
mixture in which a carbon number of an alky! group consists of 80 to 99 % of the weight of aikyl 
(meta) acrylate and 1 to 20 % of the weight of carboxy! group containing vinyl monomers of 4- 
12. Acrylic pressure sensitive adhesive which consists of acrylic copolymer 100 weight section 
of the weight average molecular weight 600,000-2 million, and 0.1 to aziridine system cross 
linking agent 20 weight section, After the whole surface carries out spreading desiccation at 
least in a releasing treatment side of the 2nd release paper by which releasing treatment was 
carried out, A manufacturing method of a double-sided pressure sensitive adhesive sheet 
characterized by exfoliating the 2nd release paper after laminating the 2nd adhesive layer that 
carried out heat curing for more than 1 minute, and was formed above 110 more ** and 
laminating this 2nd adhesive layer to other fields of a substrate of the above-mentioned primary 
original fabric, 

DETAILED DESCRIPTION 
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[Detailed Description of the invention] 
[0001] 

[Field of the InventionjThis invention relates to the manufacturing method of the double-sided 
pressure sensitive adhesive sheet which was excellent in the appearance on the surface of an 
adhesive layer. 
[0002] 

[Description of the Prior ArtJConventionally the general method of manufacturing the double- 
sided pressure sensitive adhesive sheet which used a nonwoven fabric and paper as the 
substrate, The process of pasting together to a substrate the 1st adhesive layer that carried out 
spreading desiccation and formed the binder in the 1st release paper, rolling it round, and 
manufacturing a primary original fabric, The 1st adhesive layer of the above pasted together to 
the substrate side of an opposite hand the 2nd adhesive layer formed in 2nd another release 
paper like the above, and it was performed by the process of rolling round stripping off the 2nd 
release paper in the line same immediately after that, and manufacturing a secondary original 
fabric. 

[0003]However t in the above-mentioned conventional manufacturing method, since transfer of 
the 2nd adhesive layer to a substrate and exfoliation of the 2nd release paper will be 
continuously performed in a line in manufacture of a secondary original fabric, the 2nd release 
paper will be exfoliated in the state where the hardening reaction of the 2nd adhesive layer is 
not fully performed. In this case, since the 2nd adhesive layer is soft, detailed unevenness will 
arise on the 2nd adhesive layer surface in the case of exfoliation. 
[0004}When rolling round this double-sided pressure sensitive adhesive sheet as a volume 
serious condition, many air bubbles are involved in a concavo-convex portion, and before a 
binder hardens the involved-in air bubbles completely to some extent, they move gradually and 
gather selectively. Thereby, a pit crater pattern appears on the surface of an adhesive layer. It 
will be fixed when a binder hardens, and this pit crater pattern will not disappear. 
[0005] For this reason, when the adhesive layer, for example, fixed the membrane switch 
currently used for switch parts, such as a rice cooker and a boil pot. using the double-sided 
pressure sensitive adhesive sheet used as the above-mentioned pit crater pattern, there was a 
problem which a pit crater pattern looms in the switch surface, and is made into an appearance 
defect. 

[0006]On the other hand, for example, the manufacturing method of the adhesive tape in which 
the surface has a smooth adhesive layer is indicated by JP,6-108022,A by making a hardening 
reaction complete, where the adhesive layer which the hardening reaction has not completed is 
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piled up, rolled round and rolled round with a release paper. However, according to this method, 
when the overlapping wound object of a pressure sensitive adhesive double coated tape was 
manufactured, a volume serious condition was once developed, exfoliating the 2nd release 
paper, the excessive process of rolling round again was needed and the problem that 
productivity became low was left behind. 
[0007] 

[Problem(s) to be Solved by the InventionJBy performing the hardening reaction of a binder 
promptly, this invention can continue the coating of the 2nd adhesive layer, and exfoliation of 
the 2nd release paper with the line, and can perform them, and an object of this invention is to 
provide the manufacturing method of the double-sided pressure sensitive adhesive sheet which 
has a smooth adhesive layer without reducing productivity. 
[0008] 

[Means for Solving the ProbfemJAfter a manufacturing method of a double-sided pressure 
sensitive adhesive sheet of this invention laminating the 1st adhesive layer and the 1st release 
paper on the whole surface of a substrate at this order and creating a primary original fabric, . 
Come to carry out copolymerization of the acrylic monomer mixture in which a carbon number of 
an aikyi group consists of 80 to 99 % of the weight of alky! (meta) acrylate and 1 to 20 % of the 
weight of carboxyl group containing vinyl monomers of 4-12. Acrylic pressure sensitive adhesive 
which consists of acrylic copolymer 1 00 weight section of the weight average molecular weight 
600,000-2 million, and 0.1 to aziridine system cross linking agent 20 weight section, After the 
whole surface carries out spreading desiccation at least in a releasing treatment side of the 2nd 
release paper by which releasing treatment was carried out, and also after laminating the 2nd 
adhesive layer that carried out heat curing for more than 1 minute, and was formed above 110 
** and laminating this 2nd adhesive layer to other fieids of a substrate of the above-mentioned 
primary original fabric, the 2nd release paper is exfoliated. 

[0009}An aziridine system cross linking agent in which crosslinking reaction is comparatively 
early among cross linking agents for which this invention was used from the former compared 
with an isocyanate cross-linking agent etc. . Crosslinking reaction is promoted by heating a 
carboxyl group which reacts to an aziridine system cross linking agent promptly for more than 1 
minute above 110** using acrylic pressure sensitive adhesive introduced into polymer. When 
manufacturing a double-sided pressure sensitive adhesive sheet, after forming the 1st adhesive 
layer in the whole surface of a substrate, The 2nd adhesive layer is formed by carrying out 
spreading desiccation of the above-mentioned binder at the 2nd release paper, and after 
promoting crosslinking reaction by heating for more than 1 minute above 110 **, a technical 
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problem is solved by laminating to a substrate. 

[0010]ln particular the 1st binder and the 1st reiease paper that are used when manufacturing 
the above-mentioned primary original fabric are not limited, and may use the same thing as the 
2nd binder and the 2nd release paper which are explained in full detail later. 
[0011]As a substrate used by this invention, for example Rayon, polyester, A nonwoven fabric 
or textile fabrics, such as polypropylene, cotton, a staple fiber, and vinySon; Polyethylene, A 
foam sheet which uses poiyurethane, isobutylene isoprene rubber, chloroprene, VCM/PVC, 
acrylic rubber, etc.; synthetic resin films, such as polyester film, a poiyvinylchloride film, a 
stretched polypropylene film, a cellulose acetate film, and a cellophane film, etc. can be used. 
[001 2]The 2nd binder that forms the 2nd adhesive layer used by this invention, Acrylic 
copolymer 100 weight section to which it comes to carry out copoiymerization of the acrylic 
monomer mixture in which a carbon number of an alkyl group consists of SO to 99 % of the 
weight of alky! (meta) acrylate and 1 to 20 % of the weight of carboxy! group containing vinyl 
monomers of 4-12. And It consists of acrylic pressure sensitive adhesive which consists of 0.1 
to aziridine system cross linking agent 20 weight section, 

[001 3]A carbon number of the above-mentioned alkyl group as alky! (meta) acrylate of 4-12, For 
example, n-buty! (meta) acrylate, pentyi (meta) acrylate, Hexyl (meta) acrylate, 2-ethyihexyl 
(meta) acrylate, n-octyi (meta) acrylate, isooctyl (meta) acrylate, n-nonyloctyl (meta) acrylate, 
isononyl (meta) acrylate, decyl (meta) acrylate, lauryi (meta) acrylate, etc, are mentioned. 
:[0014]The above-mentioned carboxyl group containing vinyl monomer serves as a crosslinking 
group point of reacting to an aziridine system cross linking agent mentioned later promptly, by 
carrying out copoiymerization into an acrylic copolymer. Specifically, acrylic acid (meta), itaconic 
acid, crotonic acid, maieic acid, etc. are mentioned, for example. 
[0015]Content of the above-mentioned carboxyl group containing vinyl monomer, Since 
sufficient degree of cross linking will not be obtained if it decreases, but glass transition 
temperature of an acrylic copolymer will become high if it becomes easy to generate a pit crater 
pattern and it increases, and an adhesive property to a split face becomes is hard to be 
acquired, it is limited to 1 to 20% of the weight among an acrylic monomer mixture, and is 5 to 
10 % of the weight preferably. 

[0016}Although a copoiymerization method in particular of the above-mentioned acrylic 
monomer mixture is not limited but solution polymerization, mass poiymerization, an emulsion 
polymerization, suspension polymerization, etc. are mentioned, solution polymerization is 
preferred at a point that coating nature to a substrate and mixing nature with a cross linking 
agent are good. 
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[001 7] Weight average molecular weight of the above-mentioned acrylic copolymer is usually 
measured as polystyrene reduced molecular weight by gei permeation chromatography. Even if 
the above-mentioned weight average molecular weight carries out initial-complement use of the 
cross linking agent which wiii be iater mentioned if it becomes low, its elasticity after hardening 
is low, Since adhering object nature that cohesive force is too high, and coating nature fails, or 
an adhesive property to a split face fails may fall when a smooth adhesive layer becomes is 
hard to be obtained and it becomes high, it is limited to 600,000-2 million, and is 800,000- 
1,500,000 preferably. 

[00183Compared with an isocyanate cross-linking agent etc., a bridge is constructed over the 
above-mentioned acrylic copolymer by an aziridine system cross Sinking agent with 
comparatively eariy crosslinking reaction. As the above-mentioned aziridine system cross 
linking agent, a N,N-hexamethylene 1,6- screw (1 -aziridine carboxyamide) etc. are mentioned, 
for example, 

[0019]Since sufficient pressure-sensitive adhesive property becomes crosslinking reaction will 
not progress promptly if an addition of the above-mentioned aziridine system cross Sinking agent 
decreases, but crosslinking density will become high and pliability will be spoiled, if it becomes 
easy to generate a pit crater pattern and it increases, and is hard to be acquired, It is 0.1 to 20 
weight section to the acrylic copolymer 100 above-mentioned weight section, and is one to 10 
weight section preferably. 

[0020]The 2nd adhesive layer mentioned above the 2nd release paper by which spreading 
desiccation is carried out, The usual release paper is usable and as the substrate, For example, 
resin, such as polyethylene, laminates as a filler on paper, textile fabrics, a nonwoven fabric, a 
plastic fiber sheet, etc., and that to which releasing treatment of this laminate surface was 
carried out, a thing of a synthetic resin fiim by which releasing treatment was carried out at least 
to the whole surface, etc. are mentioned. As a release agent used for the above-mentioned 
releasing treatment, a silicone series release agent, an aikyd system release agent, a fluorine 
system release agent, etc. are mentioned, for example. 

[0021 ]Si nee product weight may increase or coating of it may become impossible depending on 
the case when a problem of cutting during manufacture will occur easily if it becomes thin, and 
thickness of the 2nd release paper becomes thick, its 80-150 micrometers are preferred. 
[0022]After a manufacturing method of a pressure sensitive adhesive sheet of this invention 
carries out spreading desiccation of the solution of the 2nd binder in a releasing treatment side 
of the 2nd release paper with which releasing treatment of the whole surface was carried out at 
least, After laminating by sticking the 2nd adhesive layer that carried out heat curing for more 
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than 1 minute, and was formed above 110 more ** on a field where an adhesive layer of the 
above-mentioned primary original fabric is not laminated and laminating this 2nd adhesive layer 
to other fields of a substrate of the above-mentioned primary original fabric, the 2nd release 
paper is exfoliated. 

[QG23JAS a coating machine used when applying a solution of the 2nd binder of the above, a 
comma coating machine, a reverse coating machine, etc. are mentioned, for example. As for 
thickness after desiccation of an adhesive layer in this case, 50-100 micrometers is preferred. 
[0024]Since a reaction of a carboxyi group in an acrylic copolymer and a functional group in an 
aziridine system cross linking agent will not fully progress but it will become easy to generate a 
pit crater pattern on the adhesive layer surface, if temperature of the above-mentioned heat 
curing becomes low or heat curing time becomes short, Heat curing temperature is limited to not 
less than 110 **, and heat curing time is limited, respectively more than for 1 minute. A more 
desirable heat curing temperature is not less than 120 **, and heat curing time is more than for 
15 minutes. 
[0025] 

[FuncttonjSince it becomes an adhesive layer which hardening of a binder promptly and fully 
advances in the state of satisfying the above-mentioned conditions, and has high elasticity, 
even if it receives the exfoliation power by exfoliation of a release paper, unevenness does not 
occur in an adhesive layer. 
[0026] 

[Embodiment of the InventionJAIthough the example of this invention is described using figures 
below, it is not limited to this. Drawing 1 is an explanatory view about the manufacturing method 
of this invention, and the solution of the above-mentioned binder 3 is applied with the coating 
roller 2, letting out the release paper 1 from the volume serious condition 10, Dried by passing 
the 1 15 ** drying furnace 4, and the adhesive layer 31 whose thickness after desiccation is 75 
micrometers was formed, and heat curing was carried out for 2 minutes. Subsequently, after 
coming out of the drying furnace 4, the above-mentioned adhesive layer 31 was pasted together 
to the substrate 5 which it let out from the volume serious condition 50, and it pasted together 
with the roll 7, and with the release roll 8, it exfoliated, the release paper 1 was rolled round, the 
pressure sensitive adhesive sheet 6 was rolled round, and it was considered as the volume 
serious condition 60. 

[0027] In each example and a comparative example, the 1st release paper, the 2nd release 
paper, and a substrate used the following. 

** 23-micrometer-thick polyethylene laminates, respectively to both sides of the 1st release 
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paper and the 2nd reiease paper paper of fine quality (basis weight 75 g/rrr), And mirror surface 
finish of the surface of this poiyethyiene laminate layer was carried out, and aiso 5 micrometers 
of silicone series release agents were laminated, and that by which reieasing treatment was 
carried out was used as the 1 st reiease paper and the 2nd release paper. 
** The substrate rayon system nonwoven fabric (Nankoku pulp company make, trade name 
"SPC") was used. 

[0028](Examp!e 1) By carrying out boiling point solution polymerization of the acrylic monomer 
mixture of 10 % of the weight of acrylic acid to 90 % of the weight of butyl acrylate in a toluene 
solution, The weight average molecular weight of the polystyrene conversion by gei permeation 
chromatography obtains the solution of the acrylic copolymer of 700,000, and ranks second, 
The solution of acrylic pressure sensitive adhesive was obtained by mixing the 2% solution of 
isopropy! alcohol of an aziridine system cross linking agent (the Sogo Pharmaceutical Co., Ltd. 
make, trade name "HDD") 1% by a solid content ratio to this. 

[0029] In accordance with the manufacturing method of this invention explained using above- 
mentioned dliMQgjLusing the solution of the above-mentioned acryiic pressure sensitive 
adhesive, the overlapping wound object of the double-sided pressure sensitive adhesive sheet 
was obtained. When the adhesive layer of this pressure sensitive adhesive sheet was observed 
by the eye, it was smooth in the surface and there was no pit crater pattern. 
[0030](Exampie 2) As a binder, 40 % of the weight of butyl acrylate, and 55 % of the weight of 
2-ethylhexyl acrylate, and the thing which the weight average molecular weight of the 
polystyrene conversion by gel permeation chromatography acquired for the solution of the 
acrylic copolymer of 900,000 using the acryiic monomer mixture of 5 % of the weight of acrylic 
acid, [ rank second and ] The pressure sensitive adhesive sheet was obtained by the same 
operation as Example 1 except having mixed the 2% solution of the aziridine system cross 
linking agent 2% by the solid content ratio to this. When the adhesive layer of this pressure 
sensitive adhesive sheet was observed by the eye, it was smooth in the surface and there was 
no pit crater pattern. 

[0031](Comparative example 1) As a binder, 90 % of the weight of butyl acrylate and the acrylic 
monomer mixture of 10 % of the weight of acryiic acid are used, having obtained the pressure 
sensitive adhesive sheet by the same operation as Example 1 except the weight average 
molecular weight of the polystyrene conversion by gel permeation chromatography having 
obtained the solution of the acrylic copolymer of 400,000, [ rank second and ) The pressure 
sensitive adhesive sheet was obtained by the same operation as Example 1 except having 
mixed the 2% solution of the aziridine system cross linking agent 1% by the solid content ratio to 
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this. As for the adhesive layer of this pressure sensitive adhesive sheet, many pit crater patterns 
were formed in the surface. 

[0032j{Comparative example 2) Instead of the 2% solution of isopropyl alcohol of an aziridine 
system cross linking agent (the Sogo Pharmaceutical Co., Ltd. make, trade name "HDU"), The 
pressure sensitive adhesive sheet was obtained like Example 1 except having mixed the 
isocyanate cross-linking agent (Japanese pofyurethane company make, trade name "coronate 
V) 0.5% by the solid content ratio. As for the adhesive iayer of this pressure sensitive adhesive 
sheet, many pit crater patterns were formed in the surface, 
[0033] 

[Effect of the InventionTThe composition of this invention is as above, it is possible to perform 
coating of the 2nd adhesive layer, lamination, and exfoliation of the 2nd release paper with the 
line in manufacture of a double-sided pressure sensitive adhesive sheet, without reducing 
productivity, it is smooth in the adhesive layer surface, and the double-sided pressure sensitive 
adhesive sheet excellent in appearance is obtained. Since a pit crater pattern which sweated on 
the adhesive layer surface is not formed, So that unevenness on the surface of a binder may 
loom in the adherend surface, for example, even if it uses it for adhesion of the very thin sheet- 
shaped adherends for membrane switches etc., unevenness does not loom in a sheet surface, 
and it has become a suitable pressure sensitive adhesive sheet. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 1j The explanatory view for describing the example of this invention 

[Description of Notations] 

1 : Release paper 

2; Coating roller 

3: Binder 

4: Drying furnace 

5: Substrate 

8: Pressure sensitive adhesive sheet 
7: Lamination roll 
8: Release roll 

10, 50. 60: Volume serious condition 
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31 : Adhesive layer 
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